pod-borne viruses (1, 2) . Members of the Bunyavirus genus (Bunyaviridae) have an RNA genome that consists of three single-stranded negative-sense RNA species (5) . Their mediumsize species, M RNA (apparent size, 1.8 x 106 to 2.3 x 106 daltons), has been shown to code for the two virion glycoproteins, Gl (108 x 103 to 120 x 103 daltons) and G2 (29 x 103 to 41 x 103 daltons) (9, 14) . The small-size species, S RNA (apparent size, 0.28 x 106 to 0.50 x 106 daltons), has been shown to code for the nucleocapsid (N) polypeptide (19 x 103 to 25 x 103 daltons) (3, 8, 14) . The coding assignment of the largest viral RNA species, L RNA (apparent size, 2.7 x 106 to 3.1 x 106 daltons) (14) , has not been determined, although it is assumed to code for a large viral polypeptide (180 x 103 to 200 x 103 daltons) found in small amounts in association with each of the three viral nucleocapsids (2) .
The L and M mRNA species of snowshoe hare (SSH) virus are equivalent, or almost equivalent, in size to their corresponding viral RNA species (3) . However, the SSH S mRNA (0.38 x 106 daltons) is smaller than its corresponding viral RNA species (0.5 x 106 daltons) (3) . Since the coding capacities of the bunyavirus RNA species do not appear to be saturated by the known structural polypeptides, we initiated a study to identify virus-induced nonstructural polypeptides present in bunyavirus-infected cell extracts. The California group bunyaviruses were selected since California group reassortant viruses are available, having RNA species originating from different parent viruses (6, 7, 10 shown to differ by tryptic peptide analyses from the viral N polypeptide, indicating that it has a unique amino acid sequence and may be a distinct gene product. Another nonstructural polypeptide (NSm) appears to be coded by the M RNA; its relationship to the Gl and G2 polypeptides has not been determined.
MATERIALS AND METHODS
Materials. Other than radioactive lysine, all radioisotopes were purchased from New England Nuclear Corp. (Boston, Mass.). Radioactive lysine was purchased from Amersham Corp. (Arlington Heights, In.).
Viruses and cells. The origins and passage histories of prototypic SSH and La Crosse (LAC) viruses and of the six SSH-LAC reassortant viruses that were used have been described (6, 7, 10, lla) . Viruses were grown in BHK-21 cells as described previously (6) .
Labeling of intracellular viral polypeptides. Monolayers of BHK-21 cells were infected at multiplicities of 5 to 10 PFU per cell, the virus was allowed to adsorb for 30 min at 20°C, and then the infected cell monolayers were incubated at 33°C. At the specified times postinfection, medium was removed, the cells were washed three times with amino acid-free medium, and then labeling medium was added. For the pulse-labeling experiments, the labeling medium consisted of amino acid-free Hams nutrient mixture plus 2.5% (vol/vol) (1, 315 Ci/mmol) per ml. Cell extracts were resolved by polyacrylamide gel electrophoresis as described previously (10) .
Isolation of polypeptides for tryptic peptide analyses. Labeled polypeptide preparations were resolved on 12% polyacrylamide gels with 5-cm loading wells. After electrophoresis a portion of the gel was stained with Coomassie brilliant blue to identify the positions of the polypeptides, and the virus-induced polypeptide bands were excised from the unstained part of the gel and eluted by electrophoresis with an ISCO sample concentrator (Lincoln, Nebr.). The polypeptides were retrieved from the concentrator recovery well and diluted in 25 mM Tris-hydrochloride, pH 7.8, containing 100 ,ug of bovine serum albumin per ml and 1 mg of tolylsulfonyl phenylalanyl chloromethyl ketone (TPCK)-trypsin (Millipore Corp., Bedford, Mass.). The polypeptides were then digested overnight at 37°C. Tryptic digests of viral polypeptides were resolved by ion-exchange column chromatography as described by Gentsch and Bishop (8) .
RESULTS
Intracellular polypeptide synthesis by SSH and LAC viruses. The synthesis of polypeptides in SSH and LAC virus-infected cells was analyzed to determine whether virus-induced nonstructural polypeptides could be detected in virusinfected cell extracts and whether, for corresponding polypeptides induced by the two parental viruses, differences could be demonstrated. These two viruses were selected since all six genotype combinations of SSH-LAC reassortant viruses are available (6, 7, 10, lla), and such reassortants could therefore be used to determine which viral RNA species codes for the nonstructural polypeptides.
Shown in Fig. 1 are the polypeptides detected in SSH and LAC virus-infected cell extracts pulse-labeled for 1-h intervals between 13.5 and 18, or 24, h postinfection. By comparison with a mock-infected cell extract, it was evident that, in addition to the virus-induced Gl, G2, and N structural polypeptides (11), both LAC and SSH viruses induced polypeptide species that migrated faster than the N polypeptides did. One polypeptide (NSS; estimated molecular weight, 7 .4 x 103), identified in SSH virus-infected cell extracts, was not detected in the same relative abundance in LAC virus-infected cell extracts. A second polypeptide (NSM; estimated molecular weight, 12 x 103) was detected in SSH virusinfected cells. For LAC virus, a similar polypeptide species was identified that migrated slightly faster (approximate molecular weight, 11 x 10') than the corresponding SSH polypeptide. A third polypeptide found in extracts of both SSH and LAC virus-infected cells (estimated molecular weight, 10 x 103; designated p10) has an electrophoretic mobility similar to a polypeptide species found in mock-infected cells. However, the p10, the NSM, and the NSs polypeptides were more intensely labeled than the similar-size mock-infected cell polypeptides. A fourth polypeptide species (estimated molecular weight, 18 X 103; designated p18), which in this experiment was only clearly seen in the LAC virus-infected cell extracts, migrated faster than the N polypeptide, but slower than NSM. The p18 polypeptide was occasionally observed in low amounts in SSH virus-infected cell extracts (data not shown).
Coding assignments of SSH and LAC virus nonstructural polypeptides. The question of which viral RNA segment encodes the genetic information for the nonstructural polypeptides was investigated by analyzing the patterns of intracellular polypeptides recovered from cells infected with the various SSH-LAC reassortant viruses compared with those obtained from cells infected with the parental viruses (Fig. 2) . As shown previously, the N polypeptides of LAC and SSH viruses have different electrophoretic mobilities and are coded by their respective S RNA species (3, 8) . Reassortants with an SSH S RNA direct the synthesis of the 7.4 x 103-dalton polypeptide (Fig. 2) (Fig. 2) . It has been previously demonstrated that SSH N polypeptide is also coded by the viral S RNA (3, 8) ; therefore, the question was investigated of whether the SSH NSs polypeptide was a derivative of the viral N polypeptide or a different S RNA gene product. Both SSH N and NSs polypeptides were isolated from infected cells labeled in the presence of [3H]leucine. The two polypeptides were individually digested with TPCK-trypsin, and the products were resolved by ion-exchange column chromatography (8) . The NSs polypeptide gave a single tryptic peptide (Fig. 3B) . The N polypeptide (Fig. 3A) gave approximately 14 labeled tryptic peptides. When both hydrolysates were mixed and cochromatographed (Fig. 3C) (Fig. 4B) , and N polypeptide yielded 14 discrete peaks (Fig. 4A) . The coelution pattern (Fig. 4C) (NSm). Nonstructural bunyavirus-induced polypeptides have recently been described in analyses of Shark river bunyavirus (Patois serogroup) (13) and for Uukuniemi virus (Uukuvirus genus, Bunyaviridae) (12) . The p18 and plO polypeptides that are induced in both SSH and LAC virus-infected cells have electrophoretic mobilities similar to those of host cell polypeptides. Whether they are virus coded polypeptides or LITERATURE CITED
